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Soybean Production in Iowa
By E. S. D y a s
Soybeans have become a major crop in Iowa. They are 
well adapted to Iowa’s climate and to general growing on the 
level Iowa soils where erosion is not a problem. The crop 
has many more uses than most crops, both on the farm and 
in industry.
Soybeans were first grown in Iowa for the home produc­
tion of high-protein seed and hay. The seed has been used 
to substitute for purchased high-protein concentrates and 
the hay where legume hay is needed in the ration.
More than half of the acreage has been harvested as hay. 
During the 10 years, 1929-38, 64.5 percent has been har­
vested as hay, 30.5 percent for beans and the remaining 5 
percent plowed under or grazed.
RAPID INCREASE IN ACREAGE
TABLE 1. ACREAGE OP SOYBEANS FOR HAY, SEED, PLOWED  
UNDER OR GRAZED AND AVERAGE YIELD.*
Year Hay1000’s A.
Yield 
T. per A.
Beans 
1000’s A.
Yield 
Bu. per A.
Plowed 
under or 
grazed 
1000’s A.
Total 
1000’s A.
Av.
1928-39 274 1.37 131 16.0 20 425
1938 591 1.50 321 21.0 38 950
1939 626 1.50 487 21.0 47 1160
1940** 750 733 20.5 76 1559
* Crops and Markets U. S. D. A.
**1940 General Crop Report U. S. D. A.
Table 1 shows the increase and utilization of acreage in 
Iowa.
The rapid growth of the processing industry as reflected 
ln the increasing number of bushels processed in the United 
States is indicated in fig. 1. Processing started in Iowa in 
1930 and has made about the same rate of increase there as it
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METHODS OF PLANTING
In southern Iowa, in Missouri and in Illinois, where the 
largest acreages of beans have been grown through the long­
est period, the common practice is to plant the beans with 
a grain drill, using not less than 2 bushels of seed per acre. 
Maximum yields have been obtained at the Iowa Station with 
this method of planting.
New growers who have not had previous experience with 
beans are likely to have a weedy crop when it is drilled like 
small grain, because of failure to kill weeds before planting 
or to cultivate thoroughly later. The safest plan for new 
growers is to plant in rows and cultivate, in spite of the fact 
that this somewhat increases the cost of production. Rows 
should be spaced as close as available cultivating implements 
will permit.
TABLE 2. EFFECT OF THICKNESS OF PLANTING ON NET YIELDS* 
OF SEED AT AMES.
Spacing Rate of seeding Inches between Net yield of(bu. per acre) seed in rows seed per acre
3.66 % 24.5
21-in. rows 1.83 1 26.0
.91 2 21.3
2.56 y2 23.3
30-in. rows 1.28 i 24.3
.64 2 21.0
1.83 % 22.1
42-in. rows .91 1 22.2
.46 2 17.5
2.00 — 26.3
Grain drill 1.50 — 24.6
1.00 — 17.4
2.00 — 22.9
Broadcast 1.50 — 19.9
1.00 — 17.4
* Yields after deducting seed used.
CULTIVATION
Thorough preparation of the seedbed before the beans are 
planted is the easiest and most economical method of con­
trolling weeds. Most bean fields, however, also require culti­
vation after planting and after the beans are up.
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Fig. 2. Weeder in soybean field.
Where beans are drilled solid with a grain drill, the har­
row, rotary hoe and weeder are about equally efficient. From 
one to several cultivations are recommended, depending on 
conditions. The beans should be harrowed once or twice be­
fore coming up and once to three or four times after they 
are up, the first time when in the six-leaf stage and sub­
sequently until they are 6 to 8 inches high.
For beans in rows farther apart than when drilled solid, 
the same procedure may be followed when the beans are 
small, supplemented by one to three cultivations in the row. 
If conditions have been favorable for killing weeds with the 
harrow, weeder or rotary hoe, one row-cultivation may be 
enough.
INOCULATION
The soybean is a legume and should be inoculated so that 
nodules will be present on the roots, thus making it possible 
for the plants to use the free nitrogen of the air. These 
bacteria, necessary for nodule formation, are not usually 
present in Iowa fields. The Iowa Agricultural Experiment 
Station has obtained marked increases in the yield of soy­
beans from inoculation. Inoculation is more effective on 
neutral soil than on acid soil. Inoculation also considerably 
increased the protein content of both seed and hay as com­
pared to beans grown under the same conditions but with­
out inoculation. The seed should be inoculated whether lime
5
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is applied or not, especially on fields where soybeans have 
not been grown before.
Commercial cultures for soybeans are available at prac­
tically all seed stores or from dealers handling soybean seed. 
Soil from fields where well-inoculated soybeans have been 
grown recently may be used. No other legumes commonly 
grown in Iowa cross-inoculate with soybeans.
Some Iowa farmers who have grown soybeans on their 
farms many years follow the practice of inoculating their 
seed every few years.
VARIETIES RECOMMENDED FOR IOWA 
MUKDEN, MANCHU, DUNFIELD AND ILLINI
Mukden is especially recommended for the northern half 
of Iowa. It matures a few days earlier than the other varie-
Fig. 3. Comparative yields of soybean seed from differently treated 
plots on Grundy silt loam. C— no treatment; I— with inoculation; 
L— with 3 tons of limestone per acre; LI— with limestone and inocu­
lation.
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ties and makes an unusually straight, erect growth, resist­
ant to lodging. The Manchu and Dunfield are well suited 
for planting in any part of the state. The Illini matures a 
few days later than the other varieties and has given slightly 
larger yields from central Iowa south. These are all yellow- 
seeded varieties such as best meet the cash-market require­
ments. Seed of all these varieties is readily obtainable in 
almost any part of Iowa.
The average yield for the state in normal seasons has been 
18 to 22 bushels per acre. With good growing conditions 
and soil o f average fertility, a yield o f from 20 to 25 bushels 
is regarded satisfactory. Yields of 30 to 40 bushels are 
possible in favorable seasons on soil of high fertility and 
with good cultural practices.
VARIETIES FOR HAY
In repeated trials at the Iowa Agricultural Experiment Sta­
tion and elsewhere, yields and quality of hay from the varie­
ties used for seed production and from so-called hay varieties 
have been so nearly alike that the seed varieties have come 
into general and satisfactory use as hay.
In comparative tests in Illinois, in which the proportion of 
leaves, pods and stems were determined at the proper hay 
stage for each variety, the hay varieties averaged fewer 
leaves, slightly more stems and pods and slightly less total 
yield than the seed varieties. There was, however, con­
siderable variation in individual varieties. Manchu was one 
of the varieties having the highest percentage of leaves— 40 
percent; one of the hay varieties had the highest percentage 
of stems— 37 percent.
As an average, all varieties consisted o f about one-third 
leaves, one-third pods and one-third stems.
PLANT SOON AFTER CORN
Almost equal results can be obtained from planting at any 
time through a period of 3 or 4 weeks, but from the stand­
point o f weed control, it is best not to plant before weed seed 
in the surface soil can be germinated and killed. Also, to 
insure maturity of a quality seed crop, planting should not be
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delayed beyond June 1. Best dates for planting for a seed 
crop are soon after normal corn-planting dates.
PLANTING TIME FOR HAY CROP
For hay, beans may be planted later than for seed with­
out loss in yield. At the Iowa Agricultural Experiment Sta­
tion yields did not drop until planting was delayed beyond 
June 15. As an emergency crop, beans will make profitable 
hay crops planted as late as July 10 if there is moisture to 
germinate the seed.
To obtain best results for hay, however, varieties should 
be used and time of planting so managed that the crop will 
reach the hay stage late in August or early in September 
when weather conditions are usually more favorable for 
curing than in late September or early October.
The Manchu, Mukden and Dunfield in average seasons will 
reach the hay stage about 90 to 95 days after planting. 
mini is about 5 days later. Some varieties that have been 
used for hay in Iowa, such as Virginia and Peking, are about 
15 to 20 days later than Manchu.
HARVESTING THE CROP 
HARVESTING AND STORAGE OF GRAIN
During the rapid expansion o f the soybean acreage for 
seed in the Corn Belt, the use of the combine has increased 
in popularity as the cheapest, most efficient method of har­
vesting. In a survey of methods of harvesting in two coun­
ties in Illinois, only 1 farm out o f 19 included in the sur­
vey in 1928 harvested the crop with a combine. In the same 
counties in 1934, over 93 percent of the bean acreage on 39 
farms was harvested with a combine.
In the same two counties in 1934, harvesting costs with 
binder and thresher averaged $3.99 per acre on 96 acres on 
7 farms, while with the combine, the cost of harvesting 1,623 
acres on 32 farms averaged $1.95 per acre.
A  study in 1929 comparing harvesting losses showed an 
average loss of 9.0 percent when the crop was harvested with 
a combine as compared with 19.3 percent when cut with a 
binder. Improvements in combines, particularly in ability to
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cut close to the ground, have further reduced combining 
Josses.
Carefully conducted trials show that to be safe from heat­
ing and spoiling, soybeans should be down to about 14 per-­
cent moisture before storing in large quantities.
The U. S. Department of Agriculture has established grad­
ing standards for soybeans which are used at all principal 
soybean markets and by most processing plants where beans 
are bought.
Beans are graded down because of increasing amounts of 
splits, due to the fact that in split beans the oil may be of 
low quality because of exposure to the air.
TIME OF CUTTING FOR HAY
Soybeans when used as hay will give the greatest returns 
if they are cut when the pods are about half to three-fourths 
full and before the lower leaves begin to yellow and drop. 
When cut earlier (at full bloom) the protein content is about 
one-third higher than alfalfa (average analysis), but the 
tonnage per acre is relatively low. If one wishes to obtain 
the largest yields of both hay and protein it is better to cut 
the beans from the time the pods are half filled until they 
are well filled, rather than to cut them earlier.
METHODS OF CURING HAY
Iowa farmers have had more difficulty curing heavy yields 
of soybean hay than with any other operation connected 
with soybean culture. Soybeans require more time to cure, 
and there is more difficulty involved in saving leaves than 
with clover and alfalfa. No one method is recommended as 
being best for all conditions.
When the crop can be harvested with a grain binder and 
shocked like small grain to cure, the extra hand labor and 
expense probably is justified when the quality of hay is con­
sidered.
When cut with a mower, windrowed and loaded with a 
loader, which involves less hand labor, more leaves are lost 
and greater damage will result if bad weather is encountered 
than if cut with binder and shocked or cut with mower and 
cocked and loaded by hand.
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EFFECT OF SOYBEANS ON SOIL PRODUCTIVITY
SOYBEAN HAS SMALL ROOT SYSTEM
The soybean is different from most of the legumes grown 
in Iowa, in that only about one-tenth of the total nitrogen 
in the plant is in the roots at the time of harvest. Roots 
of red clover contain from 1/4 to 1/3 the total nitrogen of 
the plant and those of sweet clover and alfalfa even higher 
proportions, depending on the length of time since establish­
ment. Approximately two-thirds of the nitrogen in a well- 
inoculated legume plant may have been derived from the air. 
Because only about one-tenth of the nitrogen of the soybean 
plant is in the roots, a considerable portion of the plant must 
be returned to the soil if soil improvement is to be obtained.
SOYBEANS AND NITROGEN
Results reported by the Illinois Station indicate that when 
the entire crop is plowed under the nitrogen addition may 
about equal that obtained from plowing down an average 
crop of red clover. The greatest loss of nitrogen to the soil 
occurs when the crop is cut for hay and none of it returned 
in the form of manure. When the crop is combined and the 
straw left on the field there may be a gain of about 16 pounds 
of nitrogen per acre, as shown in fig. 4. These data are 
based on the assumption that in each case the plants are 
well inoculated with efficient strains of bacteria. I f no in­
oculation were present on the roots, there would be lesser 
amounts of nitrogen in plants and seed, and all would neces­
sarily come from the soil.
USE OF SOYBEAN 
CROP
POUNDS NITROGEN PER ACRE 
LOST FROM SOIL ADDED TO SOIL
GREEN MANURE 
HAY-MANURE RETURNED 
SEED-STRAW LEFT
SEED-STRAW REMOVED
HAY-SOLD OR MANURE 
NOT RETURNED 3 0 l
3 |
-------------1------------- 1------------- 1
pH 26
5168
BASIS: 20  BUSHELS SEED OH 4,500 POUNDS HAY OH GHEEN MANURE PEH ACRE
Fig. 4. Nitrogen additions and losses where soybean crops are used 
in different ways. (From Bui. 456, 111. Agr. Exp. Sta.)
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SOYBEANS REMOVE MORE MINERAL ELEMENTS THAN 
CORN, OATS OR WHEAT
Like other legume crops, the soybean removes large quanti­
ties of mineral elements such as phosphorus, potassium and 
calcium.
The harvest of a 20-bushel crop of soybeans, returning 
the straw to the land, removes 8 pounds of phosphorus as 
compared to 7 pounds removed by a 40-bushel crop of corn. 
The same soybean crop removes about three times as much 
potassium and seven times as much calcium as the 40-bushel 
corn crop. The soybean crop in this case, however, results 
in a 16-pound gain for nitrogen in comparison to a loss of 
40 pounds for the 40-bushel corn crop. Note that the mineral 
requirements of soybeans— phosphorus, potassium, calcium 
and magnesium— are more nearly like alfalfa and red clover 
than the requirements of corn, oats and wheat.
This heavy drain of mineral elements by the soybean crop 
may cause low yields o f grain crops following soybeans. The 
use of phosphate fertilizers drilled with small grains, par­
ticularly with winter wheat sown immediately following the 
soybeans, may increase the yield of the wheat as much as 
10 bushels per acre, according to trials in Illinois.
SOYBEAN LAND ERODES EASILY
Preparation of the seedbed for soybeans requires plowing 
and further clean cultivation for some time. This leaves the
TABLE 3. PLANT-POOD ELEMENTS ADDED OR REMOVED BY  
VARIOUS CROPS. (D ATA COMPILED FROM VARIOUS SOURCES).
Nutrient elements per acre.
Crop Acre-yields Added
N Removed.
N P K Ca Mg
lb. lb. lb. lb. lb. lb.
Corn... ...... 40 bu. — 40 7 8 .4 2.8
Oats___ 40 bu. 26 4.5 6.5 .8 1.6
Wheat H _ 25 bu. —  ' 36 6 7.5 .5 2
Soybeans*____ 20 bu. 16 — 8 25 2.8 3
Soybeans6____ WM tons — 30 13 40 72 31
Alfalfa6_______ 3 tons — — 13 96 120 24
Red clover6 2 tons — 10 60 64 18
a Soybeans sold, straw returned. b Hay sold, no manure returned.
(Prom Bui. 456— Illinois Agricultural Experiment Station.)
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CROPS. PLANTED UP 
AND DOWN SLOPE
RELATIVE EROSION LOSSES ON 3 .6 6 -PERCENT SLOPE
CORN, IN ROWS 
(CONTINUOUS)
SOYBEANS. IN ROWS
(c o n t in u o u s :  r y e
WINTER COVER)
SOYBEANS, SOLID 
(CONTINUOUS:  RYE 
WINTER COVER)
'V 'U '^ O O
^  & &  V43.7
Fig. 5. Relative erosion losses where corn and soybeans were 
planted up and down a moderate slope. (Data from Mo. Agr. Exp. Sta.)
soil exposed to possible erosion for a considerable period in 
the spring when rains may be frequent.
The soybean root growth is such that the growing crop 
loosens the soil to an unusual degree, encouraging erosion. 
By harvest time the roots have loosened the soil to such an 
extent that on sloping land serious erosion is likely unless 
a cover crop is sown immediately following harvest.
The relative losses from soybeans and from corn, both 
crops planted up and down the slope, are shown in fig. 5. 
The lesser amount of soil lost when the beans were drilled 
solid with a grain drill, as compared with the loss when the 
crop was planted in rows and cultivated, is apparent.
No data are available on soybeans in rows up and down 
the slope in comparison with rows on the contour, but at the
Fig. 6. Soybeans in contour strips in northeastern Iowa. (Courtesy 
Soil Conservation Service.)
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Soil Conservation Experiment Station at Clarinda, Iowa, corn 
! listed up and down a slope lost 13.27 tons of soil per acre 
per year, whereas corn listed on the contour lost practically 
no soil. It seems reasonable to expect similar results with 
soybeans. It is recommended that as a means of reducing 
erosion when beans are planted on rolling land, the crop be 
[drilled solid on the contour and followed immediately after 
[harvest with a cover crop such as winter rye or winter 
[wheat.
Terracing, strip cropping and contour tillage are other ero­
sion-control practices which may be employed. It is recom- 
Imended that, in general, the planting of soybeans be confined 
[to the more level land not subject to serious erosion.
INCLUDE BIENNIAL LEGUMES IN ROTATIONS WITH 
SOYBEANS
| Soybeans should not replace any of the biennial or per- 
lennial legumes necessary in a rotation for soil improvement. 
Bt is suggested that soybeans when grown as a cash crop 
[replace other cash grain crops, leaving enough small grain 
jin the rotation to provide a nurse crop with which to seed 
[the perennial and biennial legumes. For instance, in a corn, 
[corn, oats, clover rotation, soybeans might replace one crop of 
jcorn, leaving the oats in the rotation with which to seed the 
¡clover.
In further consideration of the place of soybeans in the 
¡rotation it should be kept in mind that soybeans may con­
tribute to soil erosion. On the other hand, com yields have 
»een higher following soybeans than following com or oats, 
ffhis may be attributed to the fact that soybeans, compared 
io  corn and oats, increase bacterial activity which increases 
the availability o f nitrogen. Corn yields following clover, 
iiowever, have been higher than following soybeans prob­
ably because of the higher efficiency of the clover in increas­
ing soil organic matter, bacterial action and nitrogen.
I How often and where in the rotation soybeans should be 
prown therefore depends to a considerable degree upon the 
topography and productiveness of the soil and the use to be 
inade of the crop.
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